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the public by persons who never saw the "Flyer" or its flights, of a 
fictitious story incorrect in almost every detail; and since this htnry, 
together with several pretended interviews or statements, whic.11 were 
fakes pure and simple, has been very widely disseniinated. me frlt ini- 
pellet1 to make some corrections. The real facts were as above. 

THE THERMOPHONE APPLIED TO GEODESY. 

We have several times hail occasion to call attention to 
the coiiveiiient ancl accurate tht.rinoplioiie o f  Meshrs. Henry 
E. Warren niid George C. \\Jliipple, rnlii) nppliecl it first to tlir 
measurement of the temperature of water in lnlres : m c l  after- 
wards to the tenilierature o f  tlie soil. We iiow nlwi call 
attention to its application in  cleteriniiiiiig the teiupernt,ure ( i f  

a base measuring tape, :ts used in geocl . TVe q""tr the 
following froin n recent relmrt by Joliii F ;tyfor(l, 1iuldislied 
as Appendix No. 3 in the Aiinnal Report of the U i i i t d  States 
Coast and Geodetic Survey for 1901: 

Little hac yet lieen pii1Jlislirll i n  rrgaril to tliib 
nolo~y.  Quarterly, *June, 1901, p. 881. It has I I W I  
duriug the last fourteen years by stutleuts of th r  RI 
of Teclruulogy, acting under the tlirri.titin cif Prof. 
theses haviug been written on ilifferrnt pha 

The important feature of t h i b  fortti o f  tali 
obtaining the temperature of the tape. The whole leugtli o f  thr. lOll-  
meter tape ani1 an approsiiimtioly ri1ii;il lruqth of Geriii;i~i-~il~ CLI \I irr 
form two of the arm+ of a Wlieatstiine britlqe. The t u i i  varial~lv ami- 

rl'n :lull (+elll<r (*. 
Whiplile, and is nianufavtoreil tiy E. S Ritc*llie k S ~ ~ U S . ~  

apparatus to use with long menzurinq tapes. 

change of trtnlwrature than (lop? that o f  thr G e r ~ i i a ~ i  si lver .  
The electrical resiztauw o f  tht. +tee1 tape varies tiiibrr raliiilly with n 

Tlir w l i o  
resistance of the tap*. to that o f  thr ( u s iher  ib, tl iprrfore.  a 
re of their teniperatiircs. Or, ui t l  i.ivnt aivui';ii.>. it is :I 
re of the trttlperature nf the talir. pr 1 tlir ckrii iau s i l l  IT i +  

similarly exposeil, so  a+ to have tip1iroxitiiatrly the wiiir teiii1wratiiri~ ti5 

the tape. This ratio is the quan  ieally mt~nsiireil 1 1 )  tlir tli+*riuo- 
phone. The therniophi~ue dial, ( I  liicli i i i i i \ i +  ti liibinter m l i i i . 1 1  ttiili- 
cates tlir position of the miitact 1' regiilntinq tlir tmo v:iiinlil+. a r i i i ~  
of the ),ridge, i5 graduatetl h o  a% to iudii*atc tlie l,+>nilirratiiir i I f  t l i r  talir 
in Fahrenheit degree% 

achuset t z  Ill st i t II tr t;i 
That with tlic thrill 

a11 refineniriit~, iiir:csii i'au l i t ,  ttinilr eveu in 
iiiilly. with n t i i u i . l i  

alics :in41 iiitsrcurial 
daylight, antl when tlie tPnt1ierittiirr 
higher degree of acenratag than is 
tliermometrrs even under good i.oiitl 

PERIODS IN SOLAR RADIATION AND TERRESTRIAL 
TEMPERATURES. 

An important conimuiiicntioii froin Mr. C. (3. Abbot, uf the 
Astrophysical Ohervatory,  '' Recent Studies o f  tlie Solar C'on- 
tant of Radiation," is repriatmed in this iiuniber of tlie 3 I o w r H L T  
WEATHER REVIEW. 

It is true that the Editor's article in tlie duierican ,Journal 
of Science, 1870, vol. 750, p. 315, did seeiii to  show tliat the tem- 
peratures observed a t  Hohenpeissenberg, when treated liy a 
purely statistical nietliocl, support the idea that the sun seiitlh 
US less heat a t  the time of tlie sun-spot mxxiiiium nud that  
the climinution auiounts to  about 0.8" E. for 100 units in 
Wolf's relative sun-spot numbers. F o r  a lung time after that  
publication the Editor believecl that  i t  iniglit be Iiossible 
to  establish an intimate connection between s o l ~ r  ratlintion 
and solar spots, but  the steady developinent of our lriiowleclge 
of the selective absorption of tlie earth's :$tinosphere has shown 
that  we can not argue by crude statistical inetliocls from ter- 
restrial temperatures up to solar r:tcli:ttioii. We may speak of 
periods and variations in our teinperatnres, bu t  these do not 

1 Mr. Warren writes that it is now niauufa(.tiirril Iiy tlie Liitiiliaril 
Governor Co., of Boston, of which he is superintendent .--ED. 

demonstrate similar periocls in the suii's teinperatnre or in its 
radiations, since unsnspecterl perioclic variations in the earth's 
atmoqihere mag be the cause of tlie variations that we should 
otherwise attribute to the sun itself. 

When we consider the teiiiperature of tlie earth's atmos- 
phere in aut1 of itself, without ahking where the heat comes 
from, we do find slight traces of irregularities that  seem some- 
times like regular periods. B u t  these irregularities and periods 
tlo not iiecessnrily originate in the sun. even thvugli some of 
them do show that  our low teiulierntures come a t  the time of 
s u u - s p t  iiiaxiiua. I t  ih quite as likely that they originate in 
the enrtli's ntiiiusliliere 1 iy the colnbinrd action uf iiloisture, 
n intls, or curreii ts. It is cleiuonstml)ly impossible for any 
period \\lintever to periitaneiitly exist in the earth's atmos- 
phere. W e  iitay liave forcetl perinds. suc.11 as the diurnal ani1 
tlie aniiual, bu t  tliere are 110 natural periocls like those of a 
tuiiiiiK fork. If a sun-spot iieriod is iiianifest anywhere, it is 
either forced niid inniutninecl I J ~  the sini sl'ots. or else it is a 
teii iprnry phenoiiieiion t l i n t  soon dies away. The mere fact 
tlirtt t81iere is a (leerease of temperature in the Tropics a t  sun- 
spot iunximmii argues notliiiig as  to  a & r e d  relation of cause 
and etYec4 lietivt~en the two phenomena. We h m e  on hand a 
collertion uf inontlily cliarts o f  teiiii~erature departures for 
the wliole glolw for several succehsile years, which tend to 
sho\v that tlie til)lm-eiit sun-spot periods in the earth's tem- 
perature are l~iirely local, terrestrial matters, i ~ ~ o r i n g  around 
fr(m one par t  of tlie n-orlil to the other, just as do our 
clrnnglits and our  rniiis. c ) u r  1)aruilietric wares, ancl our coli1 
mares. \Ye liave an nnnltigy in the movenient of an oceanic 
earth(lu:cke n n ~ e  01 er  the g l ~ l ~ e ,  going soiuetiines rapidly and 
smuetimes slowly, reflected fruili n continent, exaggerated in 
some mi11 of the ocean. 1)rediing in nares  011 a shore. but  
scarcely felt on an islnucl in inid-ocean, antl filially dying out 
b y  \ ir tne of  innumerable interruptions, :LS all forced wares do 
nnless they linppen to be reinftircetl liy n process siniilar to 
tlint of resoiinuce iu sound m:k\-es. 

If in thus slienlciug o f  sun-spot periocls and lunar periods as 
lili3tters of iuiuor iml)ortaiice to iiieteorology w e  hare seemed to 
i1issu:zde allyme froiii s1)enuding liis time in stucly aloug those 
liues, we have done this with n siew. not to discouraging research, 
bu t  to  urging that  attention he gi\ en to more important fields 
of  researcall. If one is sct constitntecl that  he can htii(1y nothing 
but  solar aiitl 111n;~r periocls. tlieii let liiin do that, and possibly 
soiiie benefit t(J iiieteorology may result; but  to oiie who has 
auy general nhilitg in research we must urge that he take 
up what may 1)e called the interiial ioeclisnisia of our atmos- 
phere, or the n i o ~  eiiieiits and 1JhenCiKIeIIa that niust occur in a 
complex atmosphere resting on the \-ariegated surface of the 
e:trth uiider the iufluence of a coiibtnnt emanation from the 
~1111. He will fiurl within the atinosphere a series of perioclici- 
ties due to the cliurnnl rutntion and the annual revolution of 
tlie ear th;  mother  series tlw to the dimensions of the globe 
aut1 the iiiass of the atinos;ltliere, and still another series due 
to the variations of land aiicl nnter,  rapor, cloud, :tnd rain 
or snow. We woiild h a w  our 1)ebt men iiiiraJe1 this interiial 
iuecliaiiisiii before stuclying the less important and rather 
prcJbleiiintic celestial influelice<. 

- 

SOUTHPORT EXHIBITION OF METEOROLOSICAL 
APPARATUS. 

At the Southpurt iiieetiug of the British dssociation, Augubt, 
1!)0:3, tliere was, as ii<ual, an exhil)itioii of scientific apparatus 
n liich. on tlie preseiit occahiou, referret1 especially to meteor- 
ology and terrestrial mrtguetism. Tlie catalogue of the eshi- 
bition corers 30 pages, and inclncles, among other things, the 
followiiig iteins that will interest tlie uieteorologist on account 
o f  tlieir rarety cir iiuielty: 

1. 4onit ix  t l ie  iw i l i i t i h  fur vJuua. '31. hrptrm1)er 21, 
a u ~ l  Drcriill>l.r 21, lWI1, ancl March 21, l!lIK3. 
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2. Self-register of the changes of pressures of the gas in the gasometer 
a t  Batavia on A u g u s t  26-38, 1883, showing, the disturbence caused by 
the eruption of Krakatoa. 

3. Barograms from Colaba, Bombay, and Aberdeen, Scotland, for the 
days between August 26 end September 1, 1883, showing the effect of 
the eruption on tlie barometer. 

4. Copies of photographic records, showing barometric changes a t  
Radcliffe Observatory, Oxford, due to  atmospheric waves connected with 
the Krakatoa eruption. 

5. Copies of barograms a t  the Radcliffe Observatory, Oxford, during 
the periods of eruptions of Mount Pel& aud La SoufriPre, May 4-11, 1908. 

6. Curves showing the mouthly variation of the temperature of the 
ground at Radcliffe Observatory, Oxford, at different depths, as deter- 
ruined Liy platinum resihtance thermometers, compared with the air 
temperature in the shade four feet above the surface. 

7. MetclwoZogicuZ thermomrter.--b fine copper wire wouud upnu a light 
mica frame is iriclosed for protection in a thin brass tube. The wire 
readily acquires tlie temperature of the surrouiidi~ig air, its electrical 
resistance changing consideraldy with chauge of temperature. 

8. The Cnlendar recorder for continuoti8 reginit rrtioia of teinper~fitire.-Tl~e 
above-meutioned meteorological or reqistance therniometer, arrangeil for 
taking the air temperature. is included in one arm of a Wheatstone liritlge. 
When the tempelatore changes, the liridge lialance is upset. ancl this 
causes the slider to lie autoniaticdly nioved along the &de wire until 
the halance is restored. When thiq recorder is applied to the meteoro- 
logical thermometer. the recorder ci rresponclz to the vitriatiiius nf elec- 
trical resistance of the copper wire, tlie leads lietu een the rerurder au(l  
the tliermmieter being so compensated that their vaiiations of temptm- 
ture are without effect upon the iudicatious. 

9. Sunshine recaitvr.-Two f a t  zigzag n iu  of fine platinurn wire 
lie side by side witliiii a glasz liulb, hermeti sealed, containiug 11ry 
air. Oue nf thehe wires is embedded in a thin layer of black enamel, 
while the other wire is left bright and has 110 covering except tlie l i ~ l b .  
When their temperature5 are eilual, the two wires are of eiliial electrival 
resistance, but the effect of  direct siiiisliine is to  raise the tetiiperature 
of the embedilecl coil alioie that uf the eslicised coil, thus  giving iise to 
a difference of resistance, which is registeretl liy the Calenilar sun~hine  
recorder. This recorder is ~iiiiilar ti) the Calendar teiiiperature recorder 
descril~ecl above, but the quantity directly recorded ih  the difference of 
resistance of two platinum wires. The total sunshiue is estimatril ac: a 
time integral {if intensity. by applj ing a planimeter to the record ribtaineil. 

10. Iiidicalor connected to thc earth-tetttpperrrttire tke,niometcr.-Tlie tlier- 
mometer, buried at the point mlicihe teniprratnre is to lie oliseri eil, is himi- 
lar to the nieteorological or resistanc.e tlierii~ouieter.ilrs~~ribe~l almve. The 
platinum wire resiqtance is i~~clailetl in m e  nrni o f  a Wheatstone liridge, 
the remaining resistauves Leing disposed within the body of the indi- 
cator, which aBo containb a sensitik e detector gal\ ammeter of -11s- 
peiiiled voil type. To take a temperature reailiug, the position of a slider 
upon acircular slide wireis adjuqtetl Iiy turning an elionite head a t  the top 
nf the caze until the galrauunieter bhOW5 that the point o f  Lalance has  
been reacheil. The temperature is theii dire 

11. BlalitxZry portable haronwter.-A tube. cli 
the other, has a uniform Iwie of about 1.2 I 
thread of quiclisil\er aliout PI) cubic meters long. The length of the 
body of inclosed air iz read in twu \pitical 1iinsitiniis. If A is the length 
in questiou when the closed end of the tulie i s  uppernio-t and B when 
the open end is uppermost, then the re(luirec1 height of the barometer H 
is given by 

A + B  H =  ~ d--BL, 
where L is the length of tlir threail o f  11iiic-ksilver. If L liah lieen 
meaauretl once for all at 0" C, 111) temlwrature correction is re(liiireil.t 

12. Diagrams illustrating a pal'er I J ~  Mr. F. W. Harruor on the metwr-  
olngy o f  the glacial epclch. originally published in the Quarterly Jourual 
of the Meteorological Society of London. 

13. Tmo glass pixiti\ es showing the spectrum of lightning. Tlie+e \\ere 
secured by Dr. W. 6. S. Lockyer on May 31, 1903, 3 a. in., with a Thurpe 
grating in frout of the 1ihutographic objective. 

14. Dine'8?7renni~replate.-TIii~ is attached to  the head of a vane $0 as to 
face the wind. The sniall 1101 on the face of the plate all cominunicate 
with au air space iu+ide, and lice the holes are all of exactly similar 
construction and size, and are ex euly dihtri1Jutt.d over the a hole surfare 
of the plate, the air pressure in-ide i- \ ery approximately the mean (bf 
the pressures on the elementh of tlie face of the plate. There is a qimi- 
lararraugenient for the hack of the Iilate, and a similar statement applie- 
to it. The difference of thepressures in the two air spares multiplied hy 

lUnfortuuatelj-, the Editor doeq not find the name nf Blakeslry in our 
index to meteorological literature, ancl cau not refer to the ilate nf the 
invention of this portahla barnmeter, hnt it m a y  he worth stating that 
he himself, quite independently, rievihed preoisrly the same method as a 
method of illustrati~ig the suliject tli a rlasa i i f  students in 1882. The 
rtwilts ob ta in4  hy this 5imple aliparatus would lie unexceptionalrle were 
it  not for the effect of the iiucertainty of the influence of capillarity iu 
tubes that  are only 1 or 2 iiiillimeters in diameter.-C. A. 

~ ~~ ~~~~~~ - -  

the area of the plate gives, therefore, the whole force produced by the 
wind normal to  the face. 

This difference of pressure is measured ancl recorded on the chart of 
an ordinary pressure tube anemometer, and Mr. Basendell's experiments 
have shown that if connecting tubes of suitable size be used the errors 
due to momentum of the moving parts, which vitiate tlie records of the 
orcliuary pressure plate, are very trifling. 

15. BIBHOIL'R hnrroto nephoscope.-This iustrument ronsists of along brass 
rod. mounted in a vertical position in such a manner that it can revolve 
fieely, and bearing at its upper eud a horizontal crosspiece provided with 
a naniber of vertical spikes. The observer places himself so that the 
c.11)ud whose direction of motion is to lie ascertained appears in the same 
btriiiylit line as the central spike, and then retolveq the crosspiece until 
the  cloud appear< tn more along the line of spikes, while the observer 
liiniself remains motionleqs. The direction in which the crosspiece is 
pointiug is then reail off on a graduateil circle providecl for that purpose. 
By obqerving the time taken for the cloud to  pass from spike to spike 
the angular velocity #.an lie deterniinecl.? 

16. The grcreitnctrie recording hygrotneter of Prof. F. T. Troufon.-The 
priiiciiile on which the action of this iustrument deliends is that the 
weight of moisture coiidensed hy bodies h U C h  as flamiel is, within the 
mrteorological range of teniperature, approximately a function of the 
hygrometric qtate alone. Thus, when the moisture in the air varies, or 
the temperature change.;, the weight alJsorbed by a piece of flannel also 
changes; not, however, iu pioporticin to the aniount of moisture present, 
but in proliortiiin to the 11) grometric- 'itate. This alteration in weight is 
shown by the mo~emeut  of the arm of a lialauce from which the flannel 
iz quspeuded, and is revortleil l ~ y  iu+'ans of ail inked stylus, 011 graduated 
iialier, rerol\ ing M ith a clock-ilri\ en ilrum. 

17. !l%e elrctricd dew-point kygroinrfcr ctf Prof. F. T. Trouton.-The 
moment of depositioii uf moistuie oil it hygrometer of the Dines type is 
announced liy the ciimpletiouof a n  electric circuit effected liy tlie deposed 
moihture. Two long parallel wire- are affixed to the surface of deposi- 
tion. Thrze wiles form the electnides of a circuit containing a battery 
and inilicating instrument. While the ciicuit is dry there is iusulation, 
lint nn dew forming the current (.an pass between the wires. The ap- 
paratus can he aclqiterl for use with ail automatic recording iustrument 
for giving a record of the dew-point a t  frequent interials. It is also o f  
u-e iii piiqitiou- where the moiiient of deposition of clew can not be ob- 
qerrecl by the  eye. 

18. S t t n ~ h i ~ t ~  wcordfr qf Mr. A .  h i ~ d e r . - ~ i  novel in-trumeut in which 
the beusitire paper i Ir or narrow slit is re- 
\ @ I \  ed l ~ y  nieauz of I to the seusiti\ e surface 
of the iiaper. The i luminiim, and iq small and 
light. 

19. dneittonwter qf N r .  A. Landcr.-Tliiz inztruuient rerords both di- 
rection and pressure, the latter by means of a delicately counterpoised 
iuhlier li~llciws, which is raised by the pre- -~re  of the wind and lifts a 
sniall conical float suspended in glyiwiue. 
30. Therntograph of Xr.  A Lnnder.-Madr with a cornpound strip of 

estraordinaiy benqith eness to temperature. so that it gi\ es a morement 
of nearly one inch for iliffereuce of 10" F. without the magnification by 
levers. 

I t  give4 a 1 ery sharp ani1 perfert recoril and is 1 ery sensitive. 

THE DIFFUSION OF ODORS IN THE ATMOSPHERE. 
The Editor has been accustomed to say that  one of the cli- 

rect evidences of the presence of slowly ascencling currents of 
air is to be found by studying the liehavior of buzzards, rul- 
tures, and other birds that feed on carrion. We see these 1)irdR 
low clown in the horizon at the limit o f  vision. sailing round 
and round all day long. until finally, sollietimes after the lapse 
of two or three days, they hare been able to trace the smell of 
their food from great altitudes clomii~varcl to i ts  location on 
the ground. The distance froin which they come, often a 
hundred miles, a i d  the vertical height froin which they have 
to  descend, perhaps 10,000 feet as an extreme case, give us 
some idea of the gentle slope of these so-called ascending 
currents, which are twisted alii1 contorted into every imagina- 
ble shape by the wind. 

If an ordinary hand rake be set up with the handle vertical, the head 
bar and the teeth will he horizontal. If the lianillr turn* about its ver- 
t i i d  axis, the head bar can he +et in -uch a position that the cloud under 
oliqervation may appear to travel from oiie end of the bar to the other. 
The direction in which the head Liar pciiuts is then the true azimuth of 
the motion of the cloud. and its velocity mag be deterniineil by counting 
the niiinber o f  teeth passed t n ~  er in one minute. Of coiirse Bebson's 
aliparatus applies (inly to clouds near tlie zenith. Tlir ordinary nephos- 
tmpe (.an be iised for clouds within 15" of the horiznn. dnother fnrm 
de\ iscd by the E(litcir in lS71, but not yet cnnztrrictecl, wvulil allow of 
otbservatiiins down to the horizon itqelf, if this weie eier  de-ired in 
meteorv1ogy.-C. A. 


